In today 's era, solid 
The most dominant mode of the transport in India is the Road Transport, carrying close to 90% of the passenger traffic & 70% of the freight transport. In India, flexible pavement type of construction is preferred over the rigid pavement type of construction due to its various advantages such as low initial cost, maintenance cost, etc.Therefore, among the surfaced roads, maximum is the contribution of the bituminous pavements. In spite of the prominence of the surface transport, most of the roads are poorly managed and badly maintained.Bitumen is used as binder & water proofing material for construction of roads, pavements & air field surfacing for several years .The demand of bitumen has increased tremendously because of rapid urbanization in recent years. The objective can be achieved by enhancing the durability of existing road surfacing which will result in reducing maintenance & resurfacing operations.
Hence, the modification of bitumen to meet the required performance standards of the pavement appears to be logical & economical approach. Bituminous pavement fails to give the expected service life under adverse climate, environmental& traffic conditions.The use of crumb-rubber in bitumen modification helps in achieving better performance of wearing courses.
The advantages of modified bitumen can include one or more of the following for road works.
• Lower susceptibility to daily & seasonal temperature variations.
• Higher resistance to deformation at elevated pavement temperature.
• Better age resistance properties.
• Higher fatigue life of mixes.
• Better adhesion between aggregates & binder.
• Prevention of cracking & reflective cracking.
• Overall improved performance in extreme climatic conditions & under heavy traffic conditions.
2.OBJECTIVE
__________________________________________________________________________________________
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3.DESIGN STEPS
Mixing of crumb rubber and bitumen mix ↓ Preparation of Bituminous Mix ↓ Marshall Stability test on the mix 
MATERIALS

TEST
Before preparing the specimens for Marshall Test, it is required that following steps.
• Material proposed for use the gradation requirements of the project specifications.
• The blend combinations meet the gradation requirements of the project specifications.
• Therefore use in density and voids analysis the pulse specific gravity of all aggregate used in the blend and the specific gravity of asphalt are determined.
Two principle feature of the Marshall method of mix design are density-voids analysis and stability-flow test of the compacted test specimens. The stability of test specimen is the maximum load resistance in Kg. that the standard test specimen will develop at 600C when tested. The flow is the total movement or strain occurring in the specimen between no load and maximum load during the stability test. In determining the bitumen content for a particular blend or gradation of aggregate triplicate specimen are prepared over a range of different bitumen contents (For conventional bitumen 5% to 6% and for modified bitumen 4.5% to 5.5%). So that one is above the optimum and one is below the optimum content. Aggregate needed is about 1250 gm for each test.
Equipment Needed
• Pans for heating aggregates.
• Pans for mixing bitumen and aggregates.
• Electric oven for heating aggregate.
• Contains for handling bitumen and aggregates.
• Thermometer.
• Balance of 5 Kg. and 2 Kg. capacities.
• Mixing spoon.
• Spatula.
• Water bath for heating compaction hammer and mould.
• Electrically operated compactor with all accessories.
• Extrusion jack.
• Water bath at 600C.
• Gloves.
Specimen Preparation
(1) Number of Specimen: At least three specimens are prepared for each combination of aggregates and bitumen content. The amount of each size of fraction required to produce a mixed aggregate of 1200 gm. as per gradation is weighted. The required height of specimen is 63.5±1 mm. aggregate and bitumen is heated separately to the require temperatures. Then bitumen is poured in aggregate as per requirement. Then mixture is mixed till a uniform coating of bitumen is obtained on aggregate. This is obtained at about 1500C. (7) Compaction of the Specimen: Mould is assembled and a little grease is applied to it. Mix is transferred into 3 layers and each layer being tamped with spatula by 25 times. Then 75 blows are applied through manually or electrically operated compactor. Then same numbers of blows are applied on the other side of mould. Then the specimen is allowed to cool, once the specimen comes to room temperature de-mould is carried out. (8) Application of water bath: Before testing mould on Marshall Apparatus, the moulds are followed to keep in the water bath for 30 to 40 minutes at 600C. Mould should be tested within 3 to 4 minutes after taken out from water bath. 
TEST RESULTS
Result table is provided after biographies. 
CONCLUSIONS
